INTRODUCTION
In the modern era of knowledge economy, scientific research and technological developments are considered as the key factors in development of a country. India, which is now poised to become the fifth largest economy of the world 1 , is striving hard to promote high end research in its institutions. Institutions are not only funded to carry out research on internationally recognized problems but are also encouraged to do research in areas of national priority. Several programs have been created to fund research that has direct relevance to society and can play an important role in national development and improvement in quality of life of its citizens.
There are now various kinds of institutions in India that are engaged in research activities of different kinds. This includes research laboratories created by the government, universities 1. https://www.worldbank.org/en/country/india (both public and private), scientific and technological education and research institutions (such as IITs, IISERs, NITs etc). Many of these institutions now figure in top institutions lists prepared by various International agencies. Given the large amount of public fund that goes in research activities carried out in these institutions, it is expected that they take up research and technological development in areas of direct relevance to Indian national development, that may have the potential to improve quality of life of Indian citizens. It is in this context that this paper tries to look at research output from 100 most productive Indian institutions, mainly to measure and analyze how much of the research from these institutions gets news and social media coverage. The underlying assumption (though a simplistic one) is that research results that are directly relevant to society and help in national development attracts higher attention in news and social media.
The data obtained from Web of Science shows that the 100 most productive institutions, taken together, produced 62,688 research papers during 2016, which constitutes about 82% of the total 76,709 research papers produced from India during the same period. Analysis of these 100 most productive institutions is thus a good representation of whole research output of India. The paper mainly aims to answer following research questions in its analysis:
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RQ2: Whether the coverage levels are similar in all institutions or institutions in some specific disciplines get higher social media coverage of their research output?
RQ3: Whether institution located in big metropolitan cities attract more social media coverage of their research output?
Related Work
Social media coverage of research output is now being analyzed from various viewpoints and has emerged as an important research area, called Altmetrics. There are several kinds of studies performed during last five years, ranging from correlations between social media attention and citations [1] [2] [3] and predicting citations from social media coverage [4] [5] [6] [7] to even proposing altmetric as a complementary measure of research performance of institutions. [8, 9] Some of the studies have tried to analyze altmetric phenomena for specific geographies, such as for Taiwan, [10] for South Korea, [11, 12] for South Africa [13] and for China. [14] [15] [16] Lepori et al. [17] in a recent work compared altmetric phenomena in institutions from US and Europe. There are, however, very few studies about altmetric phenomena in India. To the best of our knowledge, the only previous works on altmetric analysis for India. [18] [19] [20] These studies, however, only looked at overall data from India and analyzed the social media coverage levels and patterns in research output from India as a whole. There are no existing studies that analyze social media coverage of research outputs at institution-level. This paper aims to bridge this gap and to explore on factors of discipline and geographical location for higher social media coverage of research output from a particular institution and present implications of the findings.
Data and Methodology
The data for analysis is obtained from two sources: Web of Science (WoS) and altmetric.com. First, the research output data is obtained from WoS for the 100 most productive institutions, during the year 2016. A total of 62,688 publication records are found, which constitutes about 82% of the total research output from India during this period. The data was downloaded during 8 th -10 th , July 2019, with all the 69 standard metadata fields.
Secondly, for each record obtained from WoS, a lookup was done in altmetric.com for obtaining social media data around the research articles. The atmetric.com is a major social media aggregator that gathers and provides 18 types of online mentions from different social media platforms like Twitter, Facebook, Google Plus, LinkedIn, Weibo; blog-sites; online news sites; aggregators like Pinterest, Reddit; academic networks like F100 and Mendeley; and online encyclopaedia like Wikipedia. The altmetric data downloaded was updated till 12 th July 2019. Out of 62,688 records found in Web of Science, only 20,106 records (approx. 32.1%) were found indexed in altmetric.com. Mentions and reads in different social platforms are obtained for each article.
To analyse the data, computer programs were written in R. The data for each institution was processed and analysed by these programs. Since disciplinary association with social media coverage was one main point of analysis, each record was tagged into one of the 14 broad disciplinary areas, as originally proposed in. [21] The geographical location of all the institutions was also recorded through a manual process. Further, institutions were also identified with the major discipline of their research. The results are presented in various tables and figures.
RESULTS
It has been shown in a previous study [20] that on an average only 28.5% of research output from India gets social media coverage as compared to world average of about 47%. However, the coverage levels are not uniform across all the institutions. The social media coverage levels of the research output from the 100 most productive Indian institutions are computed. Table 1 shows the detailed data for all the 100 institutions with location of the institution, its total research output, research output that is covered in social media platforms and coverage percentage. It can be seen that in terms of absolute number of papers getting social media coverage, CSIR is at the top followed by DST. These are also the 1 st and 3 rd largest producers of research papers, respectively. In terms of coverage percentage, institutions like DBT and TIFR perform better, with more than 60% of their articles getting social media attention. Among large producers, DST and IISc Bangalore have more than 40% of their articles getting social media coverage. Other institutions which have higher coverage percentage include NIMHANS, JNCASR, IISER Kolkata, PHFI, ICMR and PRL. The institutions with lower social media coverage of their output are IIT Roorkee, Anna University, ISM Dhanbad, IICT Hyderabad, Thapar University, NIT Tiruchirappalli and VNIT. In general, higher social media coverage is seen in institutions producing research in Medical Science or Multidisciplinary areas and institutions with more technology centric research focus have lower social media coverage of their research. This may be perhaps due to the reason that research in technology is often more complex for a general person to understand.
To have a clearer picture of the productivity and social media attention of the articles, Figure 1 shows a plot of institutions on total papers vs social media attention. It is observed that among large producers, CSIR stands tall with a good number of its papers getting mentioned in social media platforms. ICAR stands next to DST in social media coverage despite having higher output than DST. Among smaller institutions, NIT Rourkela, Jadavpur University get better social media coverage than other institutions. Among moderate sized institutions, IISc Bangalore, AIIMS New Delhi, IIT Bombay, BHU have reasonable social media coverage of their articles.
Since significant variations in social media attention of articles from institutions are seen, we tried to find out if institutions located in big metropolitan cities are able to get more social media attention of their research as compared to other institutions. First of all, all institutions in a particular state were clubbed together to find out which state has higher social media attention. It was observed that Delhi contributes 31.59% of total records in the data. In terms of social media attention, Delhi has highest share of 35.2% papers getting social media attention. States of Tamil Nadu, Maharashtra and West Bengal each account for 12.8%, 11.30% and 10.34% papers, respectively in the data. In terms of social media coverage, Maharashtra and Delhi performs better Analyzing the data further, it can be seen that there is no definite pattern indicating that institutions in big metropolitan cities get higher social media attention of their research, as seen in institutions located in cities like Mumbai, Hyderabad, Chandigarh that do not get any location advantage in terms of social media attention. However, there appears to be a little bit higher coverage for some institutions located in metropolitan cities, particularly in Delhi. On the other hand, the disciplinary variation looks like a more important factor in social media attention level. It is observed that research output in some disciplines get higher social coverage.
The institutions that are part of the analysis are categorized further into different types based on their overall nature and role. We use category of UNIV for multidisciplinary University, MED for a Medical College, GOV-for a government department or organization, BIO-for a biological sciences research institute, TEC-for a technological institution, and SCI-for a general-purpose scientific research institution. Figure 2 shows a radar chart for top 50 papers as per their social media attention counts into institution categories, as proposed above. It is observed that the top papers in social media atten-tion are more from MED and UNIV category of institutions, in general. On some platforms such as News, this pattern is slightly different with GOV institution doing better. These results are, however, are for sample of 50 most popular papers in social media platforms and may or may not represent the full data. Nevertheless, it is seen that higher social media attention is seen in papers from MED area.
We also tried to find out attention levels in different social media platforms. Data from four popular platforms are analyzed. These platforms are Twitter, Facebook, News and Mendeley. Figures 3, 4 , 5 and 6 show the institution-wise distribution of papers and their social activity in Twitter, Facebook, News and Mendeley platforms, respectively. It is found that CSIR, DST, IISc Bangalore and ICAR account for larger amount of papers getting social media attention. There are, however, some platform-wise variations too. For example, in Facebook AIIMS (5%) and TIFR (5%) account for more papers with social media attention than IISc Bangalore and ICAR, whereas in case of News platform, TIFR (6%) and DBT (4%) account for more papers. Thus, there exist some platform level variations in coverage of articles. 
CONCLUSION
The paper presented a detailed analysis of social media coverage of research output of 100 most productive institutions (including institution systems) in India. The possible effects that geography and disciplinary focus of institutions may have on social media coverage levels are also analyzed.
The results obtained answer the research questions proposed. First, it is found that about 31.2% of the research output from the 100 institutions taken together, is covered in some social media platforms. However, the social media attention levels are found to vary significantly, ranging from as low as 5% to as high as 60%. Secondly, it is observed that institutions that have focus on medical science discipline or those that are multidisciplinary universities attract higher social media attention to their research output. Research output in technology is in general found to have lesser social media coverage. Thirdly, it is observed that geographical location of an institution in a big metropolitan city is not always found to be associated with above average social media coverage of their research output. For example, IITs in Mumbai and Chennai do not have high social media coverage.
The results obtained may have important inferences and implications for scholarly research output of Indian institutions. First, Indian institutions, in general, do not have an institutional or a formal mechanism to promote dissemination of research articles in social media platforms. Though some of the institutions are now formally registering their presence on social media platforms but these largely remain as individual examples. On the contrary, majority of the institutions in developed countries are now actively using social media platforms for different purposes. An institutional mechanism put in place in our institutions can significantly help in wider dissemination of research outputs of our institutions. Secondly, researchers in Indian institutions are not actively submitting pre-or post-print versions of their research papers in institutional or disciplinary repositories, which help in removing the access barriers to research. It is well-established that research articles that are open access get much higher impact-both citation and altmetric. Therefore, an incentive mechanism may be created to promote researchers to submit their papers in institutional and/ or disciplinary repositories. Thirdly, lower social media visibility of research output of Indian institutions may also be an indicator that Indian institutions are perhaps either not engaging in research work on frontier problems or problems that are directly related to society. This is particularly because of the fact that previous studies have established that research results that are either directly related to society or those representing a breakthrough in the area, get much higher social media attention. Therefore, our science policy has to be more prescriptive in specifying national priorities and research challenges directly related to society. It could be concluded from this study that much more needs to be done for higher social media attention of research output of Indian institutions.
